Monoamine oxidase (EC 1.4.3.4; MAO), a FAD-containing enzyme, is responsible for the degradation of various neurotransmitters and xenobiotic amines. The following two MAO isozymes: MAO-A and MAO-B, have been distinguished by substrates specificity, inhibitor selectivity and amino acid sequence. MAO-A is inhibited by low concentrations of clorgyline and preferentially catalyzes the oxidation of 5-hydroxytryptamine (5-HT) and norephinephrine, whereas MAO-B catalyzes the oxidation of benzylamine and is inhibited by (R)-deprenyl in nanomolar concentration.
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H-NMR spectra were recorded at 300 MHz. MAO-A/B were prepared from beef liver and human placenta respectively according to the reported method. 5) General Procedure for the Preparation of Benzylideneprop-2-ynyl-amine Derivatives. Procedure a 6) To a solution of aldehyde (2 mmol) in dry tetrahydrofuran (THF) (10 ml) was added propargylamine (0.205 ml) and MgSO 4 (0.6 g). The reaction mixture was stirred at room temperature for 24 h. The progress of the reaction was monitored by TLC. After completion of the reaction, the solid was removed by filtration and the solvent was distilled. Water (20 ml) was added, and the solution was extracted with dichloromethane. The organic layer was separated, washed with brine (20 ml) and saturation NaHCO 3 (20 ml). The phases were separated, the organic phase dried over anhydrous MgSO 4 , filtered, and the solvent removed under vacuum. The residue was chromatographed to afford the product. 6) Ketone (2 mmol) was added to a solution of propargylamine (0.4 ml) in dry CH 2 Cl 2 , and the reaction flask was purged with N 2 and cooled to Ϫ20°C. TiCl 4 (0.35 ml) was introduced by syringe, and the solution was stirred at room temperature for 3 d. After completion of the reaction, the mixture was filtered and the filtrate was washed with brine (20 ml) and saturation NaHCO 3 (20 ml). The phases were separated, the organic phase dried over anhydrous MgSO 4 , filtered, and the solvent removed under vacuum. The residue was further purified by alumina column chromatography to afford the product. To a solution of aldehyde (2 mmol) in benzene (8 ml) was added propargylamine (0.205 ml) and MgSO 4 (0.2 g). The reaction mixture was refluxed at 80°C for 24 h. The progress of the reaction was monitored by TLC. After completion of the reaction, the reaction mixture was filtered and collected filtered. The solvent was distilled, water (20 ml) was added, and the mixture was extracted with dichloromethane. The organic layer was separated, washed with brine (20 ml) and saturation NaHCO 3 (20 ml). The phases were separated, the organic phase dried over anhydrous MgSO 4 , filtered, and the solvent removed under vacuum. The residue was further purified by alumina column chromatography to afford the product.
Compound Benzylidene-prop-2-ynyl-amines (0.1 mmol) were dissolved in MeOH and cooled to 0°C. The solution was added NaBH 4 (0.15 mmol). After 20 min, the solvent was distilled. Water (20 ml) was added, and the mixture was extracted with dichloromethane. The organic layer was separated, washed with brine (20 ml) and saturation NaHCO 3 (20 ml). The phases were separated, the organic phase dried over anhydrous MgSO 4 , filtered, and the solvent removed under vacuum. The residue was further purified by alumina column chromatography to afford the product. 
Biochemistry Briefly, newly synthesized amines (ranged from 1-1000 mM), mitochondria (6 mg/ml) and probe (0.04 mM) were added to borate buffer (0.05 M, pH 8.4). The assays were carried out at 37°C for 3 h, and the fluorescent signals were recorded at l ex 360 nm and l em 460 nm on a Spectrum M2 spectrofluorometer.
Molecular Modeling Molecular modeling and graphics manipulations were performed by using the Discover studio 2.1 software. Protein Data Bank crystallographic models of human MAO-A (2BXR) 9) and MAO-B (1GOS) 10) were considered for the docking studies. Both structures were obtained as adducts with two similar compounds: clorgyline for 2BXR and pargyline for 1GOS, covalently linked to the FAD N5 nitrogen. Starting geometries of 1 and 2 complexes with MAO-A and MAO-B were generated by the Flexible docking method.
RESULTS AND DISCUSSION
Firstly, compounds 1-21 were synthesized from aldehydes and propargylamine, and the experiments were summarized in Chart 1. Condensation of aldehydes (or ketone) with propargylamine in the presence of dehydrating agents MgSO 4 afforded benzylidene-prop-2-ynyl-amines in good yields (70-99%). Then compound 3 and 21 were reduced to the corresponding secondary amines 22 and 23 with NaBH 4 . All compounds were determined by MS and 1 H-NMR. To verify the ability of these compounds to inhibit MAO-A/B, IC 50 was determined with SPSS software using our reported fluorimetric method.
11) All data including selectivity index (SI) toward MAO-A and B are presented in Table 1 . Clorgyline and pargyline are commercial MAO inhibitors and their IC 50 were included as references (24, 25 in Table 1 ). 12, 13) As expected, nearly all compounds show good inhibitory activity toward MAO-A/B. As can be seen from Table 1 , benzhydrylidene-prop-2-ynyl-amine (2, IC 50 ϭ 32 nM) and (3,4-dimethoxy-benzylidene)-prop-2-ynyl-amine (10, IC 50 ϭ14 nM) are the best inhibitors toward monoamine oxidase A and B respectively, while compound 1 (SIϭ58.96) is the most selective inhibitor toward MAO-A and compound 2 (SIϭ0.34) is the most selective inhibitor toward MAO-B.
Structure-activity relationships (SARs) were examined based on IC 50 and SI values (Table 1) . Firstly, compound 16 (nϭ2) shows much better inhibitory activity than the others (nϭ0), and this phenomenon indicates that the distance between imine group and aromatic ring affects the anti-MAO activity. Additionally, most compounds with electron donating group such as 4, 7-10, and 18, display better inhibitory activity than comounds 3, 5, 15, 17, 19 bearing electron withdrawing groups. We also noticed that compounds 2 and 12 showed higher inhibitory activity toward MAO-B than all the other compounds, which implied imines with bulky group were favorable inhibitors against MAO-B. In addition, in order to study the function of imines, compounds 3 and 21 were reduced to the corresponding amines 22 and 23 by sodium borohydride. Although no general rules could be found whether double bond exerts positive effect on the inhibitory activity toward MAO-A/B, comparison of compounds 3 with 22, 21 with 23 indicates that reduced species increase the inhibitor selectivity toward MAO-B: the values of SI decrease from 40.6 and 39.83 to 2.63 and 27.13 respectively.
To better understand MAO-inhibitor interactions and the selectivity toward different MAO isoforms, docking studies were performed in the following discussions. Crystal structures of MAO-A and B were retrieved from the Protein Data Bank (PDB) as targets, and selective inhibitors 1 and 2 were considered for docking studies by using the Discover studio 2.1 software. In the active center, Ile199 was previously identified as the "gate" residue, and two hydrophobic areas of the enzyme are implicated in the most stable binding mode. Hydrophobic pocket is delimited by Ile198, Ile199, Gln206, Phe343, and aromatic cage contains FAD, Tyr398 and Tyr435. Docking studies display that the imine moiety is located in hydrophobic pocket bringing the propargyl group close to FAD. Figure 2 illustrates the most favorable binding 
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Pargyline --0.038 -(0.038) mode of 1 and 2 with MAO-A/B, which shows that propargyl group in compound 1 stay closer to N5 of FAD in MAO-A than in MAO-B. Moreover, hydrogen bonding interactions are discovered between carboxyl hydrogen of Phe208 and hydroxyl oxygen of compound 1 (Fig. 2a1) . Interactions of compound 1 with MAO-B are shown in Fig. 2a2 , and no hydrogen bond was observed. The studies are able to partially interpret compound 1 has higher inhibitory activity toward MAO-A. We also noticed that the "gate" Phe208 residue in MAO-A was larger than the "gate" Ile199 in MAO-B, which indicates that MAO-B is inclined to accommodate the inhibitor 2 bearing bulky group, and thus favors the selectivity toward MAO-B (Fig. 2b) . The explanation is completely consistent with the literatures. 14) In conclusion, a new series of benzylidene-prop-2-ynylamines analogues have been synthesized and evaluated for their monoamine oxidase A and B inhibitory activity by determination of IC 50 and SI. Benzhydrylidene-prop-2-ynylamine (2) and (3,4-dimethoxy-benzylidene)-prop-2-ynylamine (10) show the best inhibitory activity against MAO-A and B respectively. Additionally, (3,5-dimethyl-1H-pyrrol-2-yl-methylene)-prop-2-ynyl-amine (1, SIϭ58.96) was proved to be the superior inhibitor against MAO-A and compound 2 (SIϭ0.34) possesses the best selective inhibitory activity toward MAO-B compared to those of other compounds. To some extent, SAR analysis clarifies structural requirements for this new class of anti-MAO agents, including: (i) bulky structure of the inhibitor is favorable for MAO-B inhibitory activity; (ii) the structure of imine seems to play a significant role in the inhibitory activity. (iii) the electron density of aromatic ring has effect inhibitory activity and selectivity. Furthermore, docking studies indicate that the different inhibitory potency of compound 1 toward MAO-A may be ascribable to both the distance between alkynyl group and N5 of FAD, and hydrogen bonding interactions between 1 and enzymes.
